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2. Citations aad explanations (Rule 70.7) 

cited in the International Search Report 



Dl: OS 5 241 250 A 
D2: OS 4 578 764 A 
D3: OS 5 274 781 A 
D4: EP 0 338 117 A2 
D5: EP 0 728 559 A2 

Dl discloses a servomotor control system for use * 
for robots. The system comprises a servo-controller (18] I, a 
positioning controller (16) and a teaching box (14) . This 
Indicates that there must be one or more computer and drive 
unit in the system for controlling the robots. The system 
comprises several modules (14, 16, 18) where each module 
corresponds to independently control a ^motor 
simultaneously. The modules are arranged for connection to one 
another through a bus (17). A module can easily be added to 
expand the system (see column 4, lines 18-62; figure 1, 
abstract) - 



D2 discloses a control system for control 
manipulators. The system employs a computer 
more modules (20) for controlling the 
separate modules (12, 20) are adapted to 
functions and are in communication with at 
other modules through a computer bus (14) 
easily be expanded by additional of one or 
column 1, lines 33-61; column 2 line 4 - 
figures 1-2; abstract) . 



of one or more 
(12) and one or 
manipulator. The 
handle different 
least one of the 
. The system can 
more modules (see 
column 3 line 4 ; 



D3 discloses a control system for controlling a machine. The 
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ContiniBtxxiof: Box V 

system co-prises a computer (21) and one f ™^'^ 
13) with its own power supply (14, 15, 18) tor concronii « 
machine The units are adapted with one or more separate 
Rules' (14 15, 16, 17) for performing different functions 
Each unit provides separately power to the modules and 
communicates" with at least one of the at her «»lt thro^h . 
data bus (13) and a cable (22) (see column 1, lines 11 21, 
column 2, lines 53-68; figures 1-2; abstract). 

D4 discloses a pair of synchronised computer-controlled 
roboSc Shining centres capable of automatically working and 
operating in mirror relationship on * 
components to be assembled (see column 7, lines 8/51, figure 
2; abstract) . 

D5 discloses a power supply system for industrial robot with 
drive mechanisms for moving manipulator in several degrees of 
freedom. Each drive mechanism has an electric driving motor 
(2) which is supplied and controlled via a rectifier (6) and a 
drive device (7) (see figure 3; abstract). 

The invention according to claims 1-11 dif f« ^ f£ £ 
known in Dl - D5 by a control system » ^ious 

separate main computer modules adapted to handl « 'various 
functions. Each module is autonomous and has its own 
defined interface with respect to the other modules, which may 
SSer be placed together or be geographically separated at 
suitable locations. An axis computer provides control signals 
to the drive units for controlling the manipulator, and a main 
computer is adapted to execute a program with instructions for 
the movements and that supplies the axis computer with control 
instructions. The separate modules, where each one of the 
modules is surrounded" by its own casing, has its own power 
supply, computer, drive unit, and is adapted to communicate 
with at least one of the other modules. 

The difference in this control system makes it possible to 
provide a flexible control system for control of one or more 
manipulators. It becomes easier to connect a new rf manipulator 
to the control system, to add a new function and to replace 
some part for upgrading the control system. It is easy for the 
control system to be divided into a plurality of * e P a " te 
modules with their own power supply, computer and drive unit 

• • • / • • • 
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Condi— tion oft Box V 

adapted to handle various functions. If some errors would 
oSr in the control system, the faulty module can simply be 
recced tL teaching of the prior art as disclosed in the 
ct?ed ^cunLnts does not lead a skilled person to the 
invention. Therefore, the invention defined in the claims xs 
not obvious to a person skilled in the art. 

The invention according to claims 1-11 is thus novel and is 
considered t 0 involve an inventive step. The invention also 
has industrial applicability. 
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1. A control system for controlling one or more manipula- 
tors (2), wherein the control system comprises one or more 
drives that control motors driving the movements of the 
manipulator, an axis computer (6) that provides control 
signals to the drives, and a main computer (4) that is 
adapted to execute a program with instructions for the 
movements and that supplies the axis computer with control 
instructions, characterized in that the control system 
comprises a plurality of physically separated modules (12, 
14, 16, 18, 20) adapted such that they can be placed at 
separated locations and to handle different functions, each 
of the modules is surrounded by a casing (15) of its own, 
has its own power supply (26) and has a well-defined 
interface in relation to the other modules, wherein said 
computers (4, 6) and drives are arranged in the modules 
(9), and one of said modules is a main computer module 
(12), which comprises the main computer (4), and another of 
said modules is a drive module (14) , which comprises the 
axis computer (6) . 

2. A control system according to claim 1, characterized in 
that the control system comprises at least two separate 
drive modules. 

3. A control system according to claim 2, characterized in 
that each drive module (14) is adapted to control a manipu- 
lator (2). 

4. A control system according to any of claims 1-3, 
characterized in that said drive module (14) comprises a 
drive unit (8) that includes one or more drives. 

5. A control system according to any of claims 1-4, 
characterized in that one of said modules is a transformer 
module (18) that includes a transformer. 
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6 A control system according to any of the preceding 
claims, characterized in that one of said modules is a con- 
trol module (16) that comprises the control panel of the 
control system. 

7 . A control system according to any of the preceding 
claims, characterized in that at least some of the modules 
are adapted to communicate via Ethernet. 

8. A control system according to any of the preceding 
claims, characterized in that said manipulator is an in- 
dustrial robot (2) . 

9. A control system according to any of the preceding 
claims, characterized in that the control system comprises 
at least three modules. 

10 . Use of a control system according to any of claims 1-9 
for controlling an industrial robot. 

11. A method for controlling one or more manipulators (2), 
wherein the control system comprises drives that control 
motors driving the movements of the manipulator, an axis 
computer (6) that provides control signals to the drives, 
and a main computer (4) that is adapted to execute a pro- 
gram with instructions for the movements and that supplies 
the axis computer with control instructions, characterized 
in that said one or more computers and drives are. arranged 
in physically separated modules (12, 14, 16, 18, 20), each 
of which has its own power supply (26) and a well-defined 
interface in relation to the other modules, wherein the 
axis computer and the main computer are arranged in sepa- 
rate modules and are brought to communicate with at least 
one of the other modules. 
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